The incidence of malignant and premalignant endocervical glandular lesions is increasing. This review covers controversial and difficult aspects regarding the categorisation and diagnosis of these lesions. The terminology of premalignant endocervical glandular lesions is discussed because of the differences between the UK terminology and the widely used World Health Organisation classification. The morphology and histological subtypes of premalignant endocervical glandular lesions are described. Early invasive adenocarcinoma and difficulties in the diagnosis and recognition of this entity are covered, as is the measurement of early invasion within cervical adenocarcinoma. Several benign endocervical glandular lesions can mimic malignant and premalignant endocervical glandular lesions, and the distinction of these benign mimics from premalignant and malignant lesions using ancillary immunohistochemical studies is also covered. Antibodies used to distinguish between endometrial and endocervical adenocarcinoma, in the diagnosis of cervical minimal deviation adenocarcinoma of mucinous type (adenoma malignum), and in the diagnosis of cervical mesonephric lesions are also reviewed. 
M
alignant and premalignant endocervical glandular lesions are relatively rare but their incidence appears to be increasing. 1 2 Most of this increase is more apparent than real because of the better recognition of premalignant endocervical glandular lesions by histopathologists and the realisation that some poorly differentiated cervical carcinomas are glandular in type. In addition, in many countries there has been a reduction in the incidence of invasive squamous cell carcinoma because of the success of organised cervical screening programmes. However, there is some evidence that there is also a real increase in the incidence of malignant and premalignant endocervical glandular lesions, 3 which are thus assuming increasing importance in diagnostic surgical pathology. For example, a study from Sweden found that the incidence of cervical adenocarcinoma increased from 1.59/100 000 person years in the 1950s and 1960s to 2.36 in the early 1990s. 3 The corresponding figures for cervical adenocarcinoma in situ (AIS) were 0.04 and 1.37, reflecting an even greater increase.
"There is some evidence that there is also a real increase in the incidence of malignant and premalignant endocervical glandular lesions, which are thus assuming increasing importance in diagnostic surgical pathology" Previous reviews have mainly concentrated on morphological subtypes of cervical adenocarcinoma and on the histopathological features of the many benign mimics of malignant and premalignant endocervical glandular lesions. [4] [5] [6] I will not cover these topics in detail in this review. Rather, I will concentrate on controversial aspects of endocervical glandular lesions. These include terminological aspects of premalignant endocervical glandular lesions because different terminologies are in use. In addition, the morphological features of premalignant glandular lesions will be described, including some recently reported variants. The difficult area of early invasive cervical adenocarcinoma will be reviewed and some guidance given on how to measure early invasive foci. Ancillary immunohistochemical studies of value in the distinction of benign mimics from malignant and premalignant endocervical glandular lesions will be reviewed. Ancillary techniques useful in the distinction of endocervical and endometrial carcinoma, in the diagnosis of the mucinous variant of cervical minimal deviation adenocarcinoma (MDA) (adenoma malignum), and in the diagnosis of cervical mesonephric lesions will also be discussed.
TERMINOLOGY OF PREMALIGNANT CERVICAL GLANDULAR LESIONS
The World Health Organisation (WHO), under the auspices of the International Society of Gynecological Pathologists, categorises premalignant endocervical glandular lesions as endocervical glandular dysplasia (EGD) (also known as atypical hyperplasia) and AIS. 7 A category of glandular atypia is also included. This refers to atypical glandular epithelial changes, such as those associated with inflammation or previous radiotherapy, which are felt to be reactive and less severe than EGD. The WHO terminology is in widespread use in the USA and elsewhere. In the UK, the term cervical glandular intraepithelial neoplasia (CGIN) is in widespread use. The use of the CGIN terminology was endorsed in the publication "Histopathology reporting in cervical screening" which was produced by a working party of the Royal College of Pathologists and the National Health Service cervical screening programme. 8 Using this terminology, CGIN is divided into two grades, low grade CGIN (LCGIN) and high grade CGIN (HCGIN). In this classification, HCGIN is usually synonymous with AIS and LCGIN with EGD. However, it is recognised that the two systems are not directly interchangeable, with some cases of HCGIN being included in the WHO category of EGD. Moreover, a three tier grading system for CGIN has been proposed, 9 10 and some hybrid systems have evolved with categories of LCGIN, HCGIN, and AIS being used simultaneously. However, it is probably unrealistic to use more than two categories and it would be expected that using a three tier system would result in poor reproducibility.
In the remainder of this review the CGIN system will be used, with premalignant glandular lesions being categorised as LCGIN or HCGIN with the preface that HCGIN is generally synonymous with AIS and LCGIN with EGD. I would endorse the CGIN terminology because it is similar to the cervical intraepithelial neoplasia (CIN) system used for preinvasive cervical squamous lesions and takes account of the likelihood that there is a continuum of lesions from low to high grade. However, it is recognised that the use of different terminologies results in confusion among histopathologists and makes direct comparison of data between studies difficult. Furthermore, the CGIN terminology, which is widely used in the UK, is out of line with the WHO system, which is in widespread use throughout the rest of the world. These issues should be dealt with in the future. Other terms used to classify preinvasive neoplastic endocervical glandular lesions have included cervical intraepithelial glandular neoplasia, endocervical columnar cell intraepithelial neoplasia, and atypical endocervical hyperplasia.
MORPHOLOGICAL FEATURES OF CGIN
There is a popular misconception among pathologists and gynaecologists that CGIN often occurs high up the endocervical canal. However, in most, but not all, cases CGIN occurs close to the transformation zone. There is often an associated squamous intraepithelial lesion. Another popular misconception is that skip lesions are extremely common in CGIN. Skip lesions undoubtedly do occur but these are relatively rare, probably occurring in approximately 10-15% of patients. 11 In some cases, an impression of skip lesions may occur as a result of tangential cutting of the endocervical canal. Table 1 lists the morphological features of CGIN (which are more pronounced in HCGIN than LCGIN). Not all of these need be present in any individual case. There is often an abrupt transition from normal glands to glands involved by CGIN (fig 1) and this abrupt transition may be seen within individual glands. Both the surface epithelium and the underlying crypts may be involved. Most of the morphological features of CGIN are those expected with any premalignant lesion. Recent studies have drawn attention to the common occurrence of apoptotic bodies in CGIN (fig 2) . 12 13 Although not prominent in every case, their presence in appreciable numbers is useful in establishing a diagnosis. In fact, apoptotic bodies are more commonly seen in HCGIN than in invasive cervical adenocarcinoma. 13 The presence of cribriform areas and of a microglandular growth pattern in CGIN is discussed below. Although these may occur in CGIN, their presence (especially when extensive) should prompt consideration of an invasive lesion.
"Recent studies have drawn attention to the common occurrence of apoptotic bodies in cervical glandular intraepithelial neoplasia"
Most cases of CGIN are of usual endocervical type (fig 3) . However, other rare variants have been described and are listed in table 2. An endometrioid variant of CGIN has been described. However, in my experience, this is rare (if it occurs at all) and most cases diagnosed as such are probably cases of usual endocervical-type CGIN with scant intracytoplasmic mucin (further discussed under "Morphological subtypes of cervical adenocarcinoma" below). An intestinal variant of CGIN exists and is relatively common. This is characterised by the presence of goblet cells (fig 4) and less commonly Paneth or neuroendocrine cells. It is doubtful whether intestinal differentiation in endocervical glands ever occurs without coexistent CGIN or invasive adenocarcinoma. Benign intestinal metaplasia involving endocervical glands has been described, 14 but it is probably an extremely rare phenomenon, if it occurs at all, and the presence of goblet cells almost always indicates CGIN. A review of the photomicrographs in one paper describing intestinal metaplasia involving endocervical glands shows, in my opinion, nuclear changes characteristic of CGIN.
14 A ciliated variant of CGIN has recently been described (designated endocervical adenocarcinoma in situ of tubal type). 15 This variant of CGIN undoubtedly occurs but is rare. The cases described were associated with typical and atypical tubal metaplasia and with residual tubal morphology, in the form of apical cilia, in the areas of CGIN. The borderline between atypical tubal metaplasia and ciliated CGIN is not clear and undoubtedly atypical tubal metaplasia, which in most cases has no malignant potential, is much more common than the ciliated variant of CGIN.
A recently described variant of CGIN, which deserves mention, has been designated stratified mucinous intraepithelial lesion by Park and colleagues. 16 This lesion is characterised by a multilayered epithelium resembling CIN. However, numerous cytoplasmic mucin globules are also present throughout the full thickness of the epithelium (fig 5) , creating an appearance reminiscent of atypical immature squamous metaplasia (AISM). However, these lesions are associated with more extreme nuclear pleomorphism and hyperchromasia and a much higher proliferation index, as demonstrated by MIB1 immunostaining, than is the case with AISM. Moreover, these lesions are almost always associated with coexistent typical CIN or CGIN and also commonly with an invasive cervical carcinoma. This invasive component may be either squamous or glandular in type but adenocarcinoma is more common. Adenosquamous carcinoma may also be found. Park and colleagues have concluded that this is a form of reserve cell CGIN and is a marker of phenotypic instability. 16 When confronted with such a lesion, especially in a small punch biopsy, the possibility of coexistent CIN, CGIN, or invasive carcinoma should always be considered. A diagnosis of HCGIN is probably fairly reproducible, although in some cases distinction from early invasive adenocarcinoma (discussed below) may be problematic. However, clearly a diagnosis of LCGIN is more problematic and poorly reproducible. Indeed, many pathologists do not diagnose LCGIN in the absence of HCGIN. In my opinion, if a diagnosis of LCGIN is made, then it should be stated in the histopathology report that, given our present state of knowledge, the management should be similar to that of HCGIN. At present, the natural history of LCGIN is not known and there is some controversy as to whether this is a precursor lesion of HCGIN and invasive adenocarcinoma. 17 18 Contrary to the situation with cervical squamous lesions, where CIN I is diagnosed more commonly than CIN III, with endocervical glandular lesions a diagnosis of HCGIN should be made more frequently than LCGIN, and in my practice it is rare to diagnose LCGIN in . Some authors have attempted to define precise diagnostic criteria for LCGIN (EGD). [19] [20] [21] [22] However, the criteria suggested are poorly reproducible, with some using features such as the degree of nuclear pleomorphism and the number of mitotic figures. [19] [20] [21] It has also been proposed that when one gland shows features of AIS a diagnosis of EGD should be made.
"The natural history of low grade cervical glandular intraepithelial neoplasia (CGIN) is not known and there is some controversy as to whether this is a precursor lesion of high grade CGIN and invasive adenocarcinoma"
EARLY INVASIVE ADENOCARCINOMA
In recent years, there has been interest in the concept of early invasive cervical adenocarcinoma. I do not use the term "microinvasive adenocarcinoma" when referring to small (presumably early) invasive cervical adenocarcinomas. One reason for this is that the term microinvasive carcinoma does not appear in the FIGO staging system of cervical carcinomas, 23 and in different institutions microinvasive carcinoma is taken as being synonymous with stage 1a1 or all stage 1a carcinomas. However, a more important reason for not using the term microinvasive cervical adenocarcinoma is because the concept of microinvasion is that there is a minimal chance of lymph node metastasis and that conservative treatment, in the form of local excision, suffices. The risk of nodal metastasis related to depth of invasion in cervical squamous carcinomas is well established, but this information is not available for early invasive adenocarcinoma. Moreover, the allowable depth of invasion for early invasive or microinvasive cervical adenocarcinoma has varied between different studies, making direct comparisons of these difficult. Some have used a depth of invasion of 1, 2, or 3 mm or less and others 5 mm or less. [24] [25] [26] [27] [28] [29] [30] [31] Others have used volume measurements, 32 and another definition proffered has been a depth of invasion that is too small to be measurable. Clearly, there is no consensus in the acceptable depth of invasion for a diagnosis of early cervical adenocarcinoma. Ostor undertook a meticulous review of several published series of early invasive cervical adenocarcinoma and combined these with a large series of cases that he personally viewed. 33 In this study, a depth of invasion of 5 mm or less was the definition used for early invasive adenocarcinoma. In those patients who had pelvic lymph node dissection, five of 219 (2%) had lymph node metastasis. Of the 436 patients included in this study, there were 15 recurrences and six tumour related deaths. Twenty one patients had conisation as the only treatment and none suffered a recurrence. The author concluded that early invasive cervical adenocarcinoma behaves in the same way as its squamous counterpart and that conisation is acceptable treatment when the cone biopsy has been adequately sampled and the margins are free. It was further concluded that loop excision procedures were not acceptable, either for diagnosis or treatment. Many gynaecologists think that, because of the risk of skip lesions and lesions high up the endocervical canal (which as previously stated are not as common as generally thought), hysterectomy is necessary for HCGIN or early invasive cervical adenocarcinoma. However, although it is beyond the scope of this review to discuss in detail the management of HCGIN and early invasive adenocarcinoma it is clear that, in those who wish to preserve their fertility (HCGIN and early invasive adenocarcinoma often occur in young women), local excision with careful pathological examination and free margins combined with close cytological follow up may be used for treatment.
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RECOGNITION OF EARLY INVASIVE ADENOCARCINOMA
The recognition of early invasion in HCGIN is more problematic than with squamous lesions. Indeed, the identification of early invasion in cervical glandular lesions may not always be possible, and in approximately 10-15% of patients the pathologist may be uncertain. It is often stated that CGIN is limited to the normal glandular field, whereas with invasive adenocarcinoma the glands extend beyond this field. However, because normal endocervical glands may have a complicated growth pattern and extend deep within the wall of the cervix this criterion is of limited value.
There are at least three morphological patterns of early invasive cervical adenocarcinoma, namely: (1) An obvious small adenocarcinoma.
(2) Cases in which the glandular pattern becomes so complicated that the normal endocervical glandular field is obliterated, often resulting in a cribriform or solid appearance. In these cases, a stromal reaction in the form of oedema, desmoplasia, or an inflammatory infiltrate (fig 7) is a useful clue to the presence of early invasion, although this is not always present.
(3) The presence of early stromal infiltration from glands involved by HCGIN of small buds of cells, often with a squamoid appearance (fig 8) . 24 It is usually easy to recognise an obvious small adenocarcinoma. In addition, the presence of small buds of cells, often with a squamoid appearance, arising from HCGIN and infiltrating the stroma is usually easily recognised. However, there are problems with those cases where a diagnosis of invasion is considered based on the presence of a complicated confluent glandular pattern with obliteration of the normal endocervical field. Some pathologists equate pronounced cribriforming of glandular elements or solid formations with a diagnosis of early invasion, but undoubtedly cribriform or solid areas may be present in HCGIN. Indeed, in other organs, such as breast, the presence of a cribriform or solid growth pattern is widely accepted in the diagnosis of in situ, non-invasive lesions. However, when cribriform and/or solid areas are extremely prominent and confluent then a diagnosis of invasion should be strongly considered, especially if there is an associated stromal reaction. Loss of the normal smooth peripheral glandular outlines may also be a useful pointer that early invasion is present. It is stressed that in some cases it may be impossible to ascertain whether or not invasion is present. A microglandular growth pattern should also raise the possibility of an invasive lesion. However, a proviso is that CGIN may occasionally involve areas of microglandular hyperplasia (MGH) within the cervix (fig 9) . In such cases, the presence of residual MGH not involved by CGIN is the key to establishing the diagnosis. However, clearly MGH may be totally obliterated by CGIN, creating obvious diagnostic difficulties. It should be noted that CGIN may also involve other benign endocervical glandular lesions, such as tunnel clusters.
"When cribriform and/or solid areas are extremely prominent and confluent then a diagnosis of invasion should be strongly considered, especially if there is an associated stromal reaction"
MEASUREMENT OF EARLY INVASIVE ADENOCARCINOMA
Measurement should be by calibrated optics. Clearly, it is straightforward to measure an obvious small invasive adenocarcinoma. In addition, in those cases of early stromal invasion from the base of CGIN, measurement of these foci is straightforward, although problems occur in those cases where there are multiple small foci of invasion. My practice is that if these invasive foci are clearly separate then each should be measured individually. However, if these multiple small foci are present close together within one area then the whole width and depth of the lesion should be measured. In cases where there is doubt whether to measure the whole lesion or just each individual focus of invasion, I err on the side of caution and measure the whole lesion. It is problematic to measure those cases of early invasive adenocarcinoma where a diagnosis of invasion is made on the presence of pronounced glandular complexity. In these cases, the diagnosis is usually between florid HCGIN and early invasive adenocarcinoma. However, because normal endocervical glands may be present deep within the cervix and because these foci may extend over quite a wide area, if a diagnosis of invasion is made purely on architectural complexity with cribriforming or solid areas then when such foci are measured the depth or width of invasion may exceed 5 mm or 7 mm, respectively. Consequently, where initially the problem was in deciding whether or not invasive foci were present, measurement of the entire lesion may result in a diagnosis of a stage 1b1 cervical adenocarcinoma. I feel that caution should be exercised and that measurement of the lesion should be from the luminal surface to the deepest aspect of the lesion and from one lateral aspect to another, even though this may result in an overestimate of the size of the tumour. Therefore, as with malignant melanoma, it is tumour thickness rather than depth of invasion that is being measured. As with squamous lesions, a diagnosis of early invasive adenocarcinoma should not be made when carcinoma or CGIN is present at the margin of a biopsy or when the surface is ulcerated, because in this instance it is impossible to ascertain how much tissue has been lost.
It is recognised that commonly used staging systems for cervical cancer, such as the FIGO 23 and SGO 40 systems, offer little guidance on how to measure cancers, both squamous and glandular. It would be desirable for this to be rectified, and when such systems are being updated guidance should be given on problematic aspects of measuring invasion in cervical carcinomas.
MORPHOLOGICAL SUBTYPES OF CERVICAL ADENOCARCINOMA
This subject has been reviewed previously [4] [5] [6] and will not be discussed in detail here. Table 3 provides a classification of cervical adenocarcinomas. A few selected points on morphological subtypes of cervical adenocarcinoma will be discussed.
Endometrioid adenocarcinomas occur within the cervix. However, in my experience, endometrioid variants of cervical adenocarcinoma are overdiagnosed. In some institutions, endometrioid adenocarcinomas account for up to 50% of cervical adenocarcinomas, 41 42 whereas in other institutions this diagnosis is rarely made. I feel that this is probably because some pathologists will diagnose an endometrioid-type adenocarcinoma when there is pronounced depletion of intracytoplasmic mucin. However, in my opinion these neoplasms are identical to the usual endocervical-type adenocarcinoma, except that intracytoplasmic mucin is minimal. This point has been emphasised recently. 6 An additional point is that with endometrioid adenocarcinomas of the endometrium and ovary, benign squamous elements are common. However, these are rarely seen in those cervical adenocarcinomas that are diagnosed as endometrioid in type.
"In my experience, endometrioid variants of cervical adenocarcinoma are overdiagnosed"
Villoglandular adenocarcinoma is a variant of endocervical adenocarcinoma, often found in young women and characterised by the formation of complex branching papillary processes with fibrous cores. 43 44 Often, the gross appearance is of a polypoid lesion, and the prognosis is better than for other cervical adenocarcinomas. A diagnosis of villoglandular adenocarcinoma should be reserved for those cases in which there is a pronounced villous-like growth pattern and low grade cytological features. A papillary pattern, which may be prominent, is common on the surface of many ordinary endocervical adenocarcinomas and some of these may be deeply invasive. True villoglandular adenocarcinomas are often only superficially invasive, although some may invade deeply. The diagnosis can be suggested on small biopsies but a definitive diagnosis can only be made on a loop or cone biopsy or hysterectomy specimen. Villoglandular adenocarcinoma should be distinguished from serous papillary adenocarcinoma, which has much more pronounced nuclear atypia, similar to the corresponding tumour within the endometrium or ovary. 45 Ancillary studies useful in the diagnosis of the mucinous variant of MDA and mesonephric adenocarcinoma are discussed later.
ANCILLARY TECHNIQUES USEFUL IN DISTINCTION OF MALIGNANT AND PREMALIGNANT LESIONS FROM BENIGN MIMICS
A wide variety of benign endocervical glandular lesions may be confused with CGIN and even invasive cervical adenocarcinoma, especially the mucinous variant of MDA. 46 47 These are listed in table 4 and have been reviewed elsewhere.
4-6 They will not be described in detail here. Many of these benign mimics are rare and in everyday practice the lesions most likely to be confused with CGIN are tubo-endometrial metaplasia (TEM) and endometriosis. TEM is extremely common in the cervix, especially after loop or cone biopsy or some other operative procedure. 48 49 The presence of cilia is a useful diagnostic clue to TEM, but these may be absent or inconspicuous, especially in cases showing endometrioid differentiation. In addition, as previously discussed, a ciliated variant of CGIN has been described. 15 Moreover, cervical TEM, especially when associated with a previous operative procedure, may have an altered stroma, 50 raising the possibility of a desmoplastic reaction. Endometriosis within the superficial cervix may also cause diagnostic problems, especially when the characteristic stroma is inconspicuous. 51 Fibrosis, caused by previous episodes of haemorrhage, may result in consideration of a desmoplastic stromal reaction. MGH is also common within the cervix. 52 Although most cases are easily recognised, atypical features may be found, including the presence of signet ring cells, stromal hyalinisation, or a lace-like growth pattern. 53 These features may cause confusion with invasive cervical adenocarcinoma, especially of the clear cell type.
Immunohistochemical staining using a panel of antibodies, namely-MIB1, bcl2, and p16-may be extremely useful in problematic cases in distinguishing these benign mimics from HCGIN or invasive adenocarcinoma, 54 although it is stressed that careful morphological examination is the mainstay of diagnosis. The proliferation marker MIB1, which reacts with the Ki-67 antigen, has been shown to be a useful adjunct to histology in distinguishing HCGIN from benign mimics. [55] [56] [57] [58] A proliferation index of > 30% is generally indicative of HCGIN, whereas most cases of TEM, endometriosis, and MGH exhibit a proliferation index of < 10%. However, there may be some overlap, with occasional cases of HCGIN also exhibiting a proliferation index of < 10%. In addition, in some studies occasional benign lesions have exhibited a proliferation index of up to 50%. 58 In general, however, there are great differences in the MIB1 index between TEM, endometriosis, and HCGIN. Characteristically, many positive nuclei are present in HCGIN ( fig 10A) , with only scattered immunoreactivity in benign lesions ( fig 10B) .
Immunohistochemical staining for bcl2 may also be useful in distinguishing TEM and endometriosis from HCGIN. 54 59 60 Bcl2 is a proto-oncogene, located on chromosome 18, which encodes a 25 kDa protein mainly localised to the inner mitochondrial membrane. 61 This extends cell survival by blocking apoptosis. 61 In recent studies, we have found that cervical TEM and endometriosis (but not MGH) show consistent cytoplasmic expression of bcl2 (fig 11) . 54 59 60 Most cases of CGIN are negative. Why cervical TEM and endometriosis should exhibit positive staining for bcl2 is not certain but interestingly there is strong positive staining of normal fallopian tube epithelial cells 62 and of proliferative endometrium with antibodies to bcl2. 63 Of course, TEM and endometriosis are morphologically similar to normal fallopian tube and normal proliferative endometrium, respectively.
In the distinction of benign mimics from HCGIN, p16 staining may also be of value. 54 The cyclin dependent kinase 4 inhibitor, also known as p16, is the product of the INK4a gene and specifically binds to cyclin D-cyclin dependent kinase 4/6 complexes to control the cell cycle at the G1-S interphase. Recent studies have shown overexpression of p16 in high grade cervical squamous intraepithelial lesions and in low grade lesions associated with high risk human papillomavirus (HPV) types. 64 65 p16 overexpression seems to be related to the presence of high risk HPV types. In a recent study, we found consistent positive staining of HCGIN (involving 100% of cells) with antibodies to p16 (fig 12) . 54 In contrast, cells of MGH were negative. Staining of TEM and endometriosis was common but this was always focal and completely different to the pattern of immunoreactivity found in HCGIN. Thus, the combination of p16, MIB1, and bcl2 may be extremely useful in separating these benign mimics from HCGIN. The situation with LCGIN has not been well studied and further work is necessary to ascertain whether these antibodies are of value in the separation of LCGIN from benign mimics. It is stressed that, in all cases, these antibodies are only of ancillary use and that careful morphological examination remains the cornerstone of diagnosis.
Other studies have found that a combination of carcinoembryonic antigen (CEA), MIB1, and p53 staining is useful in discriminating between benign and malignant endocervical glandular lesions. 57 Immunohistochemical expression of the transmembrane glycoprotein CD44 has also been investigated in endocervical glandular lesions. 66 The conclusion of this study was that CD44 variant 5 immunoreactivity may be a useful marker of endocervical neoplasia. 66 The value of ancillary studies in the diagnosis of endocervical glandular lesions has recently been reviewed elsewhere. 67 
ANCILLARY STUDIES USEFUL IN DISTINCTION BETWEEN ENDOCERVICAL AND ENDOMETRIAL ADENOCARCINOMA
Occasionally in preoperative specimens, adenocarcinoma is present in both endometrial and endocervical biopsies and determining the site of the primary tumour is difficult. Even in the subsequent hysterectomy specimen, it may not be clear as to the site of tumour origin. This is of importance because adjuvant treatments may differ depending on whether the tumour is of endometrial or endocervical origin and the choice of primary surgery may also differ. Clues to a primary endometrial lesion include the presence of adjacent atypical endometrial hyperplasia or the presence of benign squamous elements or stromal foam cells. A primary endocervical tumour is favoured when there is adjacent CGIN or CIN. The combination of staining for vimentin, oestrogen receptor (ER), and CEA may assist in this distinction. 68 69 In general, primary endometrial adenocarcinomas of endometrioid type are strongly vimentin and ER positive and negative for CEA. However, some cases may be focally positive for CEA and there is often strong positive staining of benign squamous elements. In contrast, typical endocervical adenocarcinomas are often, but not always, CEA positive and are negative for vimentin. ER is usually negative or there may be focal weak positivity. However, the situation with mucinous adenocarcinoma of the endometrium and endometrioid adenocarcinoma of the cervix is less clear. As already discussed, I feel that endometrioid adenocarcinomas of the cervix are overdiagnosed. A recent study has investigated whether the immunophenotype of mucinous adenocarcinoma of the endometrium and endometrioid adenocarcinoma of the cervix is more dependent upon the site of origin or the pattern of differentiation. 70 This study found that ER positivity was more dependent on the site of origin, being more common in endometrial than cervical tumours, whereas vimentin positivity was more dependent on differentiation, being more common in endometrioid than mucinous tumours. This study concluded that if there was strong positive staining for vimentin and ER the tumour was almost certainly of endometrial origin. 70 "In general, primary endometrial adenocarcinomas of endometrioid type are strongly vimentin and oestrogen receptor positive and negative for carcinoembryonic antigen"
A recent study performed by us has shown that p16 may also be of some value in distinguishing between an endocervical and an endometrial adenocarcinoma. 71 Strong diffuse positivity involving 100% of cells is the rule in primary endocervical adenocarcinoma, whereas endometrial adenocarcinoma usually exhibits a lesser degree of staining. However, occasional endometrial adenocarcinomas will exhibit diffuse positivity and there is often strong staining of benign squamous elements for p16. Further studies are necessary to refine the diagnostic use of p16 immunostaining in this situation and to ascertain whether those endometrial adenocarcinomas that exhibit diffuse positivity are associated with high risk HPV types.
ANCILLARY STUDIES USEFUL IN DIAGNOSIS OF CERVICAL MESONEPHRIC LESIONS
Mesonephric remnants are common within the cervix, characteristically deep within the cervical stroma and with a lateral location. However, mesonephric remnants, especially when hyperplastic, may extend close to the luminal surface of the cervix and may be intermingled with normal endocervical glands. 72 73 I have even identified mesonephric glands within cervical punch biopsies. In addition, rarely, cervical mesonephric adenocarcinomas may occur. 74 75 Again, these are usually situated deep within the cervix with a lateral location and there may be adjacent mesonephric hyperplasia. These tumours often have a tubular or an endometrioid appearance and a spindle cell component may be present, 74 indicating a variant of cervical carcinosarcoma. Cervical mesonephric hyperplasia and adenocarcinoma may both cause diagnostic difficulties, the former in the separation from other benign mimics and from adenocarcinoma (especially MDA) and the latter in the recognition of this as a special subtype of cervical adenocarcinoma. A recent immunohistochemical study investigated CD10 staining in cervical mesonephric remnants and adenocarcinomas. 76 In this study, consistent positive staining of cervical mesonephric lesions for CD10 with a characteristic luminal staining pattern was found (fig 13) . In the cervix, CD10 positivity of benign glandular elements appears to be relatively specific for mesonephric derivatives, with little or no staining of normal endocervical glands or of other benign mimics, although some ordinary endocervical adenocarcinomas may be focally positive (personal unpublished data).
ANCILLARY STUDIES USEFUL IN DIAGNOSIS OF CERVICAL MDA
Cervical MDA is an extremely well differentiated adenocarcinoma, which can be confused with a variety of benign mimics. An endometrioid variant exists, 77 78 but cervical MDA is most commonly mucinous in type, with this variant being known as adenoma malignum. 79 Recent studies have shown that gastric mucins are present in cervical adenoma malignum and that HIK1083, a monoclonal antibody against gastric gland mucous cell mucin, is useful in the diagnosis of this neoplasm. [80] [81] [82] Normal endocervical glands are negative, although very small foci of positivity may be found in ordinary endocervical adenocarcinomas. Thus, HIK1083 staining may be useful in discriminating between benign endocervical glands and the well differentiated glands of adenoma malignum. Interestingly, the benign endocervical glandular lesion termed lobular endocervical glandular hyperplasia, 83 which may mimic adenoma malignum, is now also thought to have a pyloric gland phenotype on the basis of histochemical staining and immunohistochemistry with antibodies against pyloric gland-type mucins. 84 "In doubtful cases, a combined Alcian blue-periodic acid Schiff stain may be useful in distinguishing normal endocervical glands from the glands of adenoma malignum"
Histochemical stains may also be useful in the diagnosis of cervical adenoma malignum. A combined Alcian blueperiodic acid Schiff (PAS) stain may be useful because normal endocervical glands, as a result of their high content of acid and neutral mucins, stain a purple/violet colour. 85 In contrast, the glands of cervical adenoma malignum (and conventional adenocarcinomas) stain red using this preparation because of the almost exclusive presence of neutral mucin. 85 In doubtful
Take home messages
• There is evidence that there is a real increase in the incidence of malignant and premalignant endocervical glandular lesions, which are thus assuming increasing importance in diagnostic surgical pathology • In most, but not all, cases cervical glandular intraepithelial neoplasia (CGIN) occurs close to the transformation zone and there is often an associated squamous intraepithelial lesion • The identification of early invasion in cervical glandular lesions may not always be possible and in 10-15% of cases the pathologist may be uncertain • A wide variety of benign endocervical glandular lesions can be confused with CGIN and even invasive cervical adenocarcinoma, particularly the mucinous variant of minimal deviation adenocarcinoma • Immunohistochemical staining using a panel of antibodies, namely-MIB1, bcl2, and p16-may be useful in problematic cases in distinguishing benign mimics from high grade CGIN or invasive carcinoma, although it is stressed that careful morphological examination is the mainstay of diagnosis • Staining for a combination of vimentin, the oestrogen receptor, and carcinoembryonic antigen may assist in the distinction between an endometrial and an endocervical adenocarcinoma cases, a combined Alcian blue-PAS stain may be useful in distinguishing normal endocervical glands from the glands of adenoma malignum. However, it is stressed that in most such instances appreciation of the overall architecture of the lesion with deep invasion of the cervical stroma, the presence of a stromal desmoplastic reaction, and the presence of focal areas of atypia on adequate sampling will usually allow a correct diagnosis. Vascular or perineural infiltration, when present, are also helpful pointers that one is dealing with a malignant lesion.
